Introduction
Liver transplantation is a well-established treatment for patients with acute or chronic end-stage liver dysfunction. [1] [2] [3] While it is not considered a final cure, it can provide remedy to overcome an immediate threat of liver dysfunction. Nevertheless, it creates a chronic condition and necessitates specialized and continuous care to preserve the transplanted organ. 4 The treatment success depends on an active cooperation of the patients and adherence to the therapeutic regime and care. 5 Non-adherence to the treatment process can adversely affect the transplanted organ function and survival. 6 Non-adherence to immunosuppressive medications has been reported in 
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Moayed et al 73% of patients within the first 6 months 7 and 22%-62% within 3 years after liver transplantation. 8 Germani et al 5 and Stilley et al 7 found that up to 47% of patients did not show up in scheduled medical appointments. Less-than-optimal adherence was associated with readmissions to the hospitals in 50% of patients with liver transplantation and increased health care costs up to $100 billion in the US and in many countries. 3, 6, 9 Patients with liver transplantation need to adhere to a complex therapeutic regimen after surgery including taking medicines to prevent organ rejection, 10 preventive health care to prevent the disease progression, 11 and engaging in a healthy lifestyle to promote normal functions. 12 All treatment modalities and recommendations' for adherence to care and treatment are essential for recovery and achieving treatment goals. 5, 13, 14 Adherence is demanding and is influenced by factors related to both patients and treatment. Patient-related factors are personal beliefs, values about the health condition and treatment, personality traits, socioeconomic status, overall health and functioning level. Treatment-related factors often represent the number and dose of medications, the experience of side effects, 15 and physical and cognitive symptoms as a result of treatment. 16 The philosophy of care for most chronic diseases has migrated from health care provider-centeredness to patient self-management. 17 Self-management is considered an add-on to adherence and an efficient part of patient care. It is consisted of activities which chronic patients must perform to survive with their conditions and follow their life wishes. 18 Beckmann et al demonstrated that self-management is a cornerstone of care for patients with liver transplantation. 19 Schmid-Mohler et al explained the self-management concept in kidney transplantation. 20 As the central aim of good health care, patients' self-management dimensions should be understood and health care culture and finance should be changed. 21 When a decision is made on liver transplantation, it is the responsibilities of the transplantation team to ensure health self-management by the patient. Nursing care has always played an important role in the provision of care to patients and their family members. It has been influenced by different factors including knowledge, awareness, and skill of transplantation care. Nurses, as the members of the transplantation team, need to know which factors affect patients' adherence to liver transplantation care and treatment. Knowledge of these factors is essential to design supportive nursing interventions.
The complexity of the transplantation process, shortened the hospitalization period, increase of survival, and improvement of the quality of life have increased the need for the quality of health care by nurses at the hospital and society.
Liver transplantation has been performed in Iran for over 20 years. 22 Liver transplantation care after the surgery consists of hospitalization in the ICU for several days and transfer to the transplantation ward, staying for about 2 weeks. Specialized nurses provide appropriate care and education to patients and their relatives until they are discharged from the hospital. Education consists of direct patient education and delivery of information on medicines, diet, exercise program, preventions, self-assessment, family planning and medical follow-up. Pamphlets are given to the patients at discharge.
The usual immunosuppressive regimen is a combination of calcineurin inhibitor tacrolimus (Prograf ® ) plus mycophenolate mofetil (Cellcept ® ) and prednisolone. Prednisolone is tapered off after 4-6 months, except in autoimmune liver diseases.
The growing number of patients with liver transplantation, difficulties and challenges such as insufficient donors and high health care costs has increased the demand for a clear description of health self-management in patients with liver transplantation. The use of a qualitative approach is necessary to gain a deeper understanding of patients' perspectives on individual factors related to health management and adherence to care and treatment. Therefore, the aim of this study was to explore the definition of health self-management factors affecting adherence to care and treatment in patients with liver transplant.
Methods
This qualitative study used an inductive conventional approach. 23 A purposive sampling with maximum variation was performed and 18 patients with liver transplant were selected. Also, a snowball strategy was used to select potential informants including 2 physicians and a nurse coordinator of the transplantation team and 2 patients' family members from May to November 2017. Inclusion criteria for the participants were: more than 3 months passed from liver transplantation, having no disabilities, more than 18 years old. Variation in sampling was achieved in the participants' age, gender, underlying liver disease leading to transplantation, and time passed from transplantation (Table 1A-C) .
Face-to-face interview sessions were held by first author (MM) in a consultation room at the Liver Transplantation 
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Health self-management and adherence University of Medical Sciences, Tehran, Iran. The interviews' duration lasted between 20 and 70 minutes. A semi-structured interview guide was developed based on related literature and pilot interviews. The main focus of the interviews was to explore the underlying health self-management behaviors in adherence to care and treatment. The interviews began with a general question and were narrowed down to the participants' performance and activity patterns of daily living after transplantation and were followed by branching questions. First, they were asked to describe their current daily living activities and behaviors related to treatment and care programs considering important changes they have made in their previous behaviors, and how they dealt with changes and also motivations for seeking care. The patients explained treatment experiences and gave details of their participation in the treatment and care plans to maintain and improve their 
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Moayed et al health after liver transplantation. Nonverbal responses of the participants are used for designing subsequent questions. The interviews were discontinued when data saturation was achieved after 20 interviews. However, three interviews were done to be sure that no new code and category were extracted. None of the patients declined participation.
Data analysis
The interviews were transcribed verbatim. The MAXQDA 10 software was used to manage data. The conventional content analysis approach was used for data analysis with three steps of preparation, organization, and reporting phases. 23 This approach made it possible to examine a diversity of statements and produced meaningful units regarding liver transplantation and adherence to care and treatment. In the preparation phase, each transcription was reviewed several times to be immersed in data. Meaningful units were extracted from the participants' statements and line-by-line coding was performed. The field notes, the manifest and latent contents of the interviews were analyzed, including silence or participatory interruption, smacking, laughter, and other reactions. Categories were generated during repeated discussions between the researchers. In the organization phase, some categories with similar meaning were gathered with other and were classified to main categories. Main themes were developed and relationships between themes and codes were reviewed and discussed by the researchers until an agreement was reached. A pattern of the participants' experiences of health self-management factors with liver transplantation and how this was related to adherence to care and treatment was developed.
Trustworthiness
The researcher was a female nurse instructor that lived for five years with a family member who had undergone liver transplantation and were presented constantly in the liver transplant clinic for 24 months. Also she passed a qualitative methodological course.
To develop credibility of findings, a diverse sample of patients and data triangulation were used; the transcriptions were read repeatedly and compared with the audiotaped interviews, as well as interviewee transcript review to confirm the accuracy of data. Appropriate semantic units were chosen to explain how categories and themes were formed. The participant quotes were carefully studied to differentiate categories. The interviews were recorded and extensively reviewed by member and peer checking to ensure the rigor of the study. Qualitative research experts supervised the whole data collection and analysis process. For transferability, a more detailed description of the methods used in the study was provided.
ethical considerations
The authors declare that this study was conducted in accordance with the ethics declaration of Helsinki 1995, revised 2001. The study was approved by the Research Ethics Committee and Vice-chancellor in Research and Technology (REC. IR.UMSHA.1396.109) at Hamadan University of Medical Sciences, Iran. All participants were informed of the design and purpose of the study and the voluntary nature of their participation. Written informed consent was signed by volunteer participants. Additionally, each participant could withdraw at any time without any consequence.
Results
A total of 23 participants took part in the study consisting of 18 patients with liver transplantation, 3 transplantation team members and 2 patients' family members. The patients were 12 men and 6 women, aged 24-66 years with a mean age 48.61, SD=10.94 years. The mean time of the post-transplantation period was 31.2, SD=26.9 months with a range from 4-120 months. The mean duration of membership in the transplant team was 148, SD=38.5 months. The mean duration of the post-transplant family caregivers was 30 months (Table 1) . During the analysis, 611 codes and nine subcategories were developed and two categories were explored. Health self-management was derived from two categories. Figure 1 depicts the main categories and subcategories.
Health self-management reflected factors influencing the patients' cognitive, mental, and behavioral ability to identify disease-related symptoms, seek treatment, and to identify physical, psychological, and social changes. The aim of health self-management is to survive the transplanted organs and consequently improve patient health. The following two main categories were developed regarding health self-management and adherence to treatment and care after liver transplantation: "self-regulation" related factor and "self-care" related factor. Each theme is explained below using the patient's direct quotations.
Self-regulation related factors
The patients perceived that the liver transplantation surgery often involved challenging changes in their everyday life. They found themselves confronted with constant changes in their physical appearance, mental and psychosocial aspects 
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Health self-management and adherence of life. Adherence to care and treatment disrupted the patients' entire life, so patients' efforts to adapt to these changes were very important. These factors were self-regulation behaviors and allowed the patients to deal with care and treatment programs. Self-regulating behaviors included "intentional changing", "positively thinking", "information-seeking", "problem-solving", "past experience transferring", and "self-controlling".
Intentionally changing
Intentionally changing was an effort for effective selfregulation. It meant patients' efforts to accept daily life changes and consequently adjust with them. Changing by intention enabled the patients to develop self-management and continued their treatment and care. 
Positive thinking
Positive thinking was a significant factor in self-regulation of daily life changes. Considering that being alive was a gift and belief that overcoming the disease-related problems motivated the patients to comply with the care and treatment plan.
A female patient (16 mpt, P 9) explained: 
Information-seeking
Information-seeking was the patients' efforts to improve their health knowledge and performance to regulate their daily life changes. Self-regulated patients were not passive and actively sought information when needed. The patients perceived that they should seek knowledge by asking questions from health care professionals and survivors, searching on the internet, paying attention to the social media, and practical involvement to encounter changes. 
Problem-solving
A patient with liver transplantation is constantly surrounded by the need to react to health care problems. Problem-solving is related to efforts to identify problems, barriers, and opportunities and develop and implement actual solutions. Problem-solving was required for the attachment to care and treatment during the follow-up periods. Self-controlling 
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Health self-management and adherence the patients to adherence to care and treatment. Self-care related factors were consisted of categories of "shift to independence", "vigilance", and "self-care support".
shift to independence
Shift to independence assisted the patients and prepared and enabled them to move toward greater self-care and health self-management. As a female recipient (36 mpt, P 10) stated: Self-care support Self-care support is efforts by patients, family members, colleagues, and professionals to support self-care intervention to meet their needs in short-and long-term conditions. Self-care support helped the patients to make self-care and consequently follow care and treatment activities. Providing patients with information and consultation based on patients' experiences and conditions provided support to the participants. Self-care supports were "support of the incision wound", "preventive health care", "dietary supplements" and "timely taking medications".
For support of the incision wound, the transplantation team physician coordinator explained: The preventive health care by the patients were "vaccination", "sexual and reproductive care", "weight control", and "personal hygiene and food safety".
Physicians supported the patients by vaccinating them against diseases. A physician in the transplantation team said:
Specifically hepatitis A vaccine is mentioned; if they have not received it before transplantation and if they have a negative hepatitis A serology test, they should get the shot…. (P 22) For supporting patients' survival, they are strictly advised to comply with family planning and use the male condom. A nurse in the transplantation team explained:
A woman who received liver transplantation, [because] she wanted to stay alive to have a child, as soon as possible … to save her marriage…. The patients had fewer immune defenses, so they would be influenced by diseases. So, the patients should be supported in adherence to the personal, interpersonal, and environmental hygiene and food safety. A female patient (60 mpt, P 11) said: 
Discussion
Self-management requires an active patient's participation to improve care. Self-management is investigated and verified for patients with chronic conditions. 17 This study addressed the health self-management and self-regulation and self-care related factors affecting adherence to care and treatment. From the perspectives of the participants self-management in adherence to care and treatment was influenced by selfregulation and self-care activities. Beckmann et al defined self-management tasks from the perspectives of liver patients with transplantation and caregivers before and after the surgery as "mastering together the highs and lows", which comprised three core themes as mastering medical management, managing roles together, and managing the highs and lows of emotion. 19 
Self-regulation related factors
The participants changed their everyday life, regulated their life to deal with their care and treatment. Moilanen defined self-regulation as an ability to adjust one's behavior, attention, emotions and cognitive strategies in response to the stimuli to achieve an aim. 24 A review of qualitative studies by Kelly et al highlighted the importance of selfregulation in adherence to treatment. 25 Improving selfregulation contributed to better self-management, 26 and in patients with diabetes resulted in better adherence to 
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Health self-management and adherence treatment. 27 Self-regulation skills such as self-monitoring are undertaking factors that may clarify the variability of outcomes in current lifestyle obesity treatment interventions. 28 In this study, self-regulation was encompassed of the patients' efforts in "intentionally changing", "positively thinking", "information seeking", "problem-solving", "past experience transferring", and "self-controlling". Therefore, the patients will be named as self-regulators if they keep on "intentional changing", "positively thinking", "gaining experience", "problem-solving", "generalizing", and "selfcontrolling" in health self-management.
In this study, "intentionally changing" was a factor affecting self-regulation in the patients. The importance of conscious and active changes as a determinant of treatment adherence was highlighted. Intentional changes in the regulation to the daily life changes enable the patient to initiate and continue his/her treatment and care. Moilanen stated that intentional self-regulation was behavior that the individual consciously did in response to changes in attaining a desired behavior or outcome. 24 Intention identifies the goal-directed reactions to changes leading to goal attainments. 29 We found that the "positive thinking" was another important factor in self-regulation. Positive thinking can be considered one part of a cognitive type of emotional regulatory strategy, which resets the situation positively. 30 According to the participants' perspectives, positive thinking corresponded to self-regulation. A positive thinker is able to find happiness, health and a good result in any situation. Through thinking positively, individuals can create thoughts in which they expect achievements and desired outcomes of their treatment and care adherence. Positive thinking could be educated to patients with chronic conditions and effectively encounter worries 31 and perceived stress.
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"Information-seeking" allowed the patients to regulate their everyday life changes. It was an important perceived factor and caused health self-management to adhere to care and treatment. They gained knowledge and skills such as asking questions of health care professional and other patients, paying attention to the social media and involvement in changes. Those patients that look for health information have better health than those who do not seek health information, regardless of information sources. 33 Patients with a cardiovascular event participating in an expert patient program showed a higher quality of life after 2-year follow-up. 34 "Problem-solving" could ease everyday life problems in health self-management. Nowadays, problem-solving has a propensity for being taught to chronic patients as an important self-management and life skill. 35 Problem-solving is a central component of self-management and the key factor of successful individuals and groups in self-management programs. 36 Given that the individuals with the same chronic diseases have similar problems in self-management, problemsolving is considered an element of the educational intervention in the self-management program of chronic diseases. The problem-solving skill has been found as an important factor of self-management in a large and multiracial sample of adults with type 2 diabetes. 37 In the self-management of chronic disease, problem-solving compromised four components such as problem-solving skill, problem-solving orientation, disease-specific knowledge, and transfer of past experiences. 38 Similarly, the participants perceived the necessity of transfer of past experiences to the altered health self-management situation. Transferring previous knowledge and skills is a factor related to self-regulation and ultimately the patient's health self-management.
The participants also realized that self-control on fears and stress improved adherence to care and treatment. Similarly, Correia et al reported a direct relationship between self-control and adherence. 39 Following the transplantation surgery, significant improvements are generally seen in anxiety and depression symptoms. 40 However, patients may face mental distress and stress 41 associated with poor adherence. Life-long immunosuppressant therapy, medical monitoring, and the ever-present risk of graft rejection or failure are stress factors. 42 During the first 6 months after the surgery, patients' quality of life is decreased especially for physical, bodily pain, vitality, social functioning, roleemotional and mental components. 43 Having self-control enhances happiness through avoiding and dealing with stressful stimuli. 44 
Self-care related factors
Self-care included any necessary human regulatory action, which was initiated by the patients according to their determinations and under their own control. Self-care skills can be learned and applied to maintain and improve organ and patient's health. In this study, self-care is recognized as a key component in health self-management. The "shift to independence", "vigilance", and "self-care support" are related to self-care activities.
Primary evaluations of self-care promotion programs in patients with rheumatoid arthritis have been reported to be effective. They reduced the need for visits and improved pain control, perceived self-efficacy, and quality of life. 45 In patients with hypertension, self-care led to the incorporation of complementary and alternative remedies for blood pressure control.
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This study showed that efforts on independence and responsibility were considered important in the self-care dimension that was considered one of the key components of high-quality health care. In most studies on adolescence and adolescents' transitions into adulthood, separation and independence in receiving medications were emphasized in the process of adherence. 47, 48 Independence can be related to family members or the health care team. 49 Self-care is an everyday responsibility that can improve the patient's health. 50 Another finding of this study was vigilance. Patients are more sensitive to their health and seriously follow preventive and care practices due to their susceptibility to risks according to the study by Moonaghi et al. 51 Self-care support is a key factor in health self-management. It defines that patients, family members, colleagues, and professionals try to support patients and meet their life needs. This finding has been supported by Miller and DiMatteo in diabetic patients, 52 Prihodova et al in patients with kidney diseases, 53 and Lee Mortensen and Rasmussen in patients with multiple sclerosis. 54 Self-care constituted a wide range of activities including different levels of hygiene; personal, interpersonal, and environmental based on available recourses.
The findings of this study on health self-management are supported by Redman, 17 Lorig and Holman, 55 and Hoffman 56 indicating self-control, empowerment, self-confidence, management of negative emotions, maintain social roles for life-long care. Also, Richard and Shea clarified that the self-management included self-care, self-monitoring, health behavior change, patient education, collaborative care, and adherence.
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Limitations
The scarcity of studies on adherence to treatment and care in patients with liver transplantation in Iran hindered the comparison of findings and influenced the generalizability of findings to other contexts.
Conclusion
The patients perceived that health self-management in adherence to care and treatment was a set of factors related to the "self-regulation" and "self-care" behaviors. "Selfregulation" balances new life and "self-care" maintains and improves health. These factors improve health selfmanagement capabilities in patients and improve adherence. This urges the treatment and nursing teams to introduce methods to improve and incorporate this capability into patient care and enable them to overcome challenges in post-transplantation care.
